Calcitonin gene-related peptide upregulates melanogenesis and enhances melanocyte dendricity via induction of keratinocyte-derived melanotrophic factors.
It has recently been shown that cutaneous axon terminals and epidermal melanocytes make contact via chemical synapses in human skin and that calcitonin gene-related peptide (CGRP) induces melanocyte proliferation. To further clarify the effect of neuropeptides on the biology and morphology of melanocytes, especially with respect to melanogenesis and melanocyte dendricity, organ cultures of normal human skin and cultured melanocytes were exposed to various neuropeptides present in intraepidermal nerve endings. Of the neuropeptides examined, skin exposed to CGRP in organ culture showed increases in melanocyte number, epidermal melanin content, melanosome number, and degree of melanization. CGRP alone had no significant effect on melanogenesis of cultured melanocytes, whereas the addition of medium conditioned by CGRP-stimulated keratinocytes (CGRP-KCM) induced melanogenesis as indicated by biochemical assays of tyrosinase activity and melanin content. Furthermore, CGRP-KCM significantly enhanced melanocyte dendricity, a crucial factor affecting epidermal pigmentation. These findings suggest that keratinocytes produce and secrete some melanotrophic factors following stimulation with CGRP, which modulate growth, melanin synthesis, and dendricity of melanocytes. These data demonstrate intimate interactions between the cutaneous nervous system and melanocytes within the epidermal environment.